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(57) Abstract 

PURPOSE: To eOminatB the need tor 1he Installation of a 
power supply on the cylinder lock side. 

CONSTITUTION: A power supply 44 prepared In an 
electronic key 16 is used under the state, in which the 
electronic lock 16 is inserted into a keyhole, a stater 
30 is excited by electro ma gnetic induction generated 
between the electronic key 16 and Hie power supply 44, 
and a rotor 32 is rotated on the basis of magnetic force 
working between the stator 30, which is excited and to 
which an N pole and an S pole are formed, and the rotor 
32 being magnetized by a permanent magnet and having 
an N pole and an S pole. A pawl 26 is moved from the 
position of locking, where revolution to an external 
cylinder 10 is prevented engaged wHh the recessed 
section 26 of the external cylinder 10, to the position 
of the release of locking, where the state of the 
prevention of the rotation of an internal cyflnder 12 is 
released disengaged from the recessed section 28 of the 
external cylinder 10, through a tang-sized plate 22 by 
the turn of the rotor 32. 
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10- Outer cylinder or Shell 

12- Inner cylinder or Plug 

14- Key hole 

16- Electronic key 

18- Protrusion or Tailpiece 

20- Chamber 

22- Long plate or Pivoting arm 

24- Support or Pivot point 

26- Claw or Locking Arm 

28- Indention in Shell 

30- Stators fastened to Plug 

32- Rotors on Long Plate 

or pivoting arm 
34- Bottom of Stator 

36- Foot portion of stator 

38- Coil on stator 

40- Grasp Portion 

or Bow of Key 
42- Insertion portion 

or Blade of Key 
44- Power Source on Key 

46- Sensor on Key 

48- Electronic Circuit on Key 

50- Coupler on Key 

52- Coil in Plug 

54- Check Conversion 

or Electronic Circuit 

(CPU) in Plug 
56- Rotor Stop Plate 

58- Bias Spring 

or Rotor return spring 
60- Extension on Locking Arm 

62- Indention in Key Blade 

72- Gap between Stators and Rotors 

94- assume this is a typo 

it refers to Rotor Stop Plate 56 
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(54) Title of the Invention: Cylinder lock 
(57) \Abstract] 

\Purpose] To provide cylinder locks not requiring the provision of a power source on the cylinder 
lock side. 

\Constitution] When electronic key 16 is in the key hole, rotor 32 rotates on account of the 
magnetic force in operation between stators 30, wherein the N pole and S pole are formed as 
stators 30 is magnetized due to the electromagnetic induction occurring between [it] and 
electronic key 16 with the use of power source 44 prepared on electronic key 16, and rotors 32 
having the N pole and S pole as it is magnetized with a permanent magnet. By the rotation of 
this rotors 32, claw 26 moves via long plate 22 from the lock position blocking the rotation with 
respect to outer cylinder 10 as it is engaged in indentation portion 28 of outer cylinder 10 to the 
lock release position releasing the rotation blocking status of inner cylinder 12 as it retracts from 
indentation portion 28 of outer cylinder 10. 

[Right-hand column, to the right of the above] 

[Drawing] 

[To the right of the drawing] 
16 Electronic key 



[Page 2, column 1] 
Claims: 

Claim 1 : A cylinder lock comprising an outer cylinder, an inner cylinder which is provided inside 
the cylinder of this outer cylinder and rotated with respect to the outer cylinder for locking and 
unlocking, and at the same time the inside of the cylinder of which is provided as a key hole for 
the insertion of an electronic key, a locking means being provided between the above-described 
outer cylinder and inner cylinder and blocking the rotation of the inner cylinder, and a releasing 
means being provided inside the above-described inner cylinder and having stators and rotors, the 
stators being magnetized by the electromagnetic induction operating, when an electronic key is 
inserted into the key hole, between [?] and the electronic key and the rotors being rotated on 
account of the magnetic force operating between [?] and the magnetized stators, and allowing the 
rotation of the inner cylinder with the release of the blocking status of the rotation of the inner 
cylinder by the locking means. 

Detailed Description of the Invention: 
0001: 

Field of Industrial Application: The present invention relates to cylinder locks locking and 
unlocking with the use of an electronic key. 

0002: 

Prior Art: Cylinder locks include those locking and unlocking mechanically and those locking 
and unlocking electrically and electronically. 

0003: In a mechanical cylinder, a method is employed such that both the outer cylinder and inner 
cylinder are formed with the application^] of double cylinder, that a multiplicity of lock pins are 
provided between the outer cylinder and inner cylinder, and that the key inserted into the key hole 
in the cylinder of the inner cylinder is engaged with those pins such that the inner cylinder rotates 
to allow locking and unlocking when the positions of those pins are aligned. 

0004: On the other hand, an electric cylinder lock is conventionally made such that an 
electromagnetic actuator is provided in the wall of the outer cylinder and that the electromagnetic 
actuator is activated such that the pins which are in the inner cylinder in the radial direction are 
pulled out when the electronic key is inserted into the key hole to allow the inner cylinder to 
rotate along with the electronic key. In addition, the electromagnetic actuator is activated based 
on a predetermined signal generated from the electronic key, and a power source such as a battery 
is required to activate the electromagnetic actuator. Accordingly, a battery, or the like, along 
with the electromagnetic actuator, is provided in the wall of the outer cylinder. 

0005: 

Problem to be Solved by the Invention: In the above-described conventional electrical cylinder 
lock, an operation to replace a battery, or the like, is extremely cumbersome as the power source 
such as battery is provide on the side of that cylinder lock, and a situation wherein there is 
nothing can be done but replacing the cylinder lock itself is conceivable. In particular, when the 
power consumed for the electromagnetic actuator to be activated is high, it results in a shortened 
life of the battery, or the like, resulting in an increased frequency of cumbersome replacement 



operation. 

0006: The present invention is intended to provide, the above-described situation taken into 
account, a cylinder lock not requiring the provision of a power source on the side of the cylinder 
lock. 



0007: 

Means to Solve the Problem: In solving the above-described problem, the present invention 
proposes 

[Page 2, column 2] 

a cylinder lock comprising an outer cylinder, an inner cylinder which is provided inside the 
cylinder of this outer cylinder and rotated with respect to the outer cylinder for locking and 
unlocking, and at the same time the inside of the cylinder of which is provided as a key hole for 
the insertion of an electronic key, a locking means being provided between the above-described 
outer cylinder and inner cylinder and blocking the rotation of the inner cylinder, and a releasing 
means being provided inside the above-described inner cylinder and having stators and rotors, the 
stators being magnetized by the electromagnetic induction operating, when an electronic key is 
inserted into the key hole, between [?] and the electronic key and the rotors being rotated on 
account of the magnetic force operating between [?] and the magnetized stators, and allowing the 
rotation of the inner cylinder with the release of the blocking status of the rotation of the inner 
cylinder by the locking means. 

0008: 

Operation: According to the above-described constitution, when the electronic key is not in the 
key hole inside the cylinder of the inner cylinder, the rotation of the inner cylinder is blocked by 
the locking means, not allowing locking/unlocking. 

0009: When the electronic key is in the key hole, the stators are magnetized by the 
electromagnetic induction occurring between the electronic key and stators, and the rotors are 
rotated on account of the magnetic force in operation between the magnetized stators and the 
rotors. The rotation of these rotors allows for the blocking of the inner cylinder rotation by the 
locking means to be released to allow locking/ unlocking. 

0010: This removes the necessity of providing a power source on the side of the cylinder lock, 
eliminating a cumbersome operation to replace the battery, or the like. 



0011: 

Examples: The cylinder lock pertaining to example 1 in accordance to the present invention will 
be described based on Figs. 1-3. 

0012: As illustrated in Fig. 1, inside the cylinder of cylindrical outer cylinder 10 there is provided 
likewise cylindrical inner cylinder 12. Inner cylinder 12 is set forth such that it can rotate around 
the line of the direction of the length of the cylinder with respect to outer cylinder 10. Along the 
rotation axis of inner cylinder 12, at one end portion of inner cylinder 12 the inside of the 



cylinder is set forth as key hole for electronic key insertion 14, and key hole 14 is formed cross- 
sectionally rectangular (Fig. 3), and inner cylinder 12 rotates along with electronic key 16 to be 
inserted into key hole 14 (Fig. 2). At the other end portion of inner cylinder 12, protrusion 18 is 
provided along the rotation axis of inner cylinder 12, and this protrusion 18 rotates along with the 
inner cylinder to move the bolt of the lock to lock and unlock. 

0013: In inner cylinder 12 there is formed chamber 20 between key hole 14 and protrusion 18. 
As illustrated in Fig. 2, in chamber 20 there is provided long plate 22 running along the rotation 
axis of inner cylinder 12, long plate 22 being axially supported on the lower bottom of chamber 
20 with support axis 24 with the axial direction being the radial direction of inner cylinder 12 and 
being rotatable around support axis 24. At both end portions of long plate 22 are integrally 
formed a pair of claws constituting a locking means, each claw 26 perpendicularly bent in 
opposite directions and extending in tangential direction of the rotating circle of long plate 22. 
And, when long plate 22 is in a parallel position to the rotation axis of inner cylinder 12 (locking 
position), claws 26 are engaged through the parts opening toward outer cylinder 10 of chamber 
20 in indentations 28 recessively provided in outer cylinder 10, 

[Page 3, column 3] 

such that the rotation of inner cylinder 12 with respect to outer cylinder 10 is blocked (indicated 
with solid lines in Fig. 2). On the other hand, when long plate 22 is in a position in an angle with 
respect to the rotation axis of inner cylinder 12 as it rotates clockwise from the locking position 
thereof (lock release direction B), claws 26 retreat from indentation portions 28 of outer cylinder 
10 releasing the status of the inner cylinder blocking (indicated by dotted lines in Fig. 2). In 
addition, the position of each of the parts wherein claws 26 are engaged in indentation portions 
28 of outer cylinder is referred to as locking position and the position of each of the parts wherein 
claws 26 are retreated from indentation portions 28 as lock release position. 

0014: Also, in chamber 20 there are provided stators 30 and rotors 32 constituting a release 
means. 

0015: Rotors 32 are formed in a long plate shape which extends in a longitudinal direction, the 
center portion in the longitudinal direction of which is engaged with the above-described support 
axis 24 and positioned between long plate 22 and the lower wall of chamber 20, and rotatable 
along with long plate 22. As illustrated in Fig. 2, while the N pole is formed at one end portion 
in the longitudinal direction of rotors 32 (left end portion in Fig. 2) as it is magnetized by a 
permanent magnet and the S pole at the other end portion (right end portion Fig. 2), and rotors 32 
is set forth as a permanent magnet (it is possible to form a permanent magnet at the center 
portion in the longitudinal direction of rotors 32 and to magnetize with this permanent magnet 
soft iron located at both end portions in the longitudinal direction. Except, not being limited to 
this, naturally, rotors 32 may be integrally formed with a permanent magnet.). The end faces of 
the end portions wherein those N and S poles are formed are formed in a bow shape along the 
rotation circle of rotors 32. 

0016: As to stators 30, a pair are arranged through rotors 32 such that they are affixed on the 
lower bottom of chamber 20 and face each other in the direction of the rotation axis of inner 



cylinder 12 in the outer circumference of the rotation circle of rotors 32. Each stator 30 is set 
forth such that there is a clearance between [it] and the end face of rotor 32 as viewed from the 
axis direction of support axis 24 (Fig. 2), formed in a bow shape with support axis 24 at the 
center, and, as viewed from the facing direction of stators 30, are formed in a ko[a Japanese 
letter, similar to an inversed and square letter c] shape with bottom portion 34 positioned in the 
lower bottom of chamber 20 and a pair of foot portions 36 rising from the both end portions in 
the bow direction of bottom portion 34 (Fig. 3). And, on bottom portion 34 there is wound coil 
38. In addition, the both end portions of long plate 22 extend beyond stators 30. 

0017: The above-described electronic key 16 comprises grasp portion 40 and insertion portion 42 
to be inserted into key hole 14, and on insertion portion 42 are built in power source 44, sensor 
46, electronic circuit 48, and coupler 50 in the order from grasp side 40 to the tip of insertion 
portion 42. On the other hand, in chamber 20 of inner cylinder 12 there is provided coil 52 
facing the hole bottom of key hole 14, being connected to coil 38 of each stator 30 via check 
conversion portion 54. 

0018: Sensor 46 detects electronic key 16 being inserted into key hole 14, electronic circuit 48, 
after the detection, being current-carried and closed and 
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to check conversion portion 54 current flows in accordance with high frequency generated by 
coupler 50 and by the electromagnetic induction occurring between coupler 50 and coil 52 of 
inner cylinder 12. At this time key code signal from electronic key 16 is transmitted to check 
conversion portion 54. At check conversion portion 54 a determination is made whether or not a 
key code is a predetermined key code, and when it is a predetermined key code current flows into 
coil 38 of each stator 30 (locking and unlocking are possible only with a predetermined 
electronic key 16). This magnetizes each stator 30, and at stator 30 on the side of the N pole of 
rotor 32 (stator 30 on the left-hand side in Fig. 2) the N pole is formed at foot portions 36 on the 
side of lock release direction B and on the side of locking direction A on the opposite direction, 
and at the same time the S pole is formed at foot portion 36 on the side of lock releasing direction 
B. On the other hand, at stator 30 on the S pole side of rotor 32 (stator 30 on the right-hand side 
in Fig. 2), the S pole is formed at foot portion 36 on the side of locking direction A, and at the 
same time the N pole is formed at foot portion 36 on the side of lock releasing direction B. As a 
result of it, on account of the magnet force in operation between magnetized stators 30 and rotors 
32, rotors 32 rotate from the locking position shown with solid lines in Fig. 2 to lock releasing 
direction B. 

0019: And, on the end face of stators 30 on the side of lock release direction B, stoppers 56 are 
affixed. Stoppers 56 are inside the rotation radius of rotors 32, and hit rotors 32 when rotors 32 
are rotated in lock release direction B, restricting the rotation of rotors 32, rotors 32 being 
stopped at the lock release position indicated by dotted lines in Fig. 2. At this time stators 30 are 
no longer magnetized, and as rotors 32, even when the magnetic force by stators 30 is lost, 
become stuck to stoppers 94 on account of the magnetic force thereof, the lock release position of 
rotors 32 is maintained only by the suction force thereof. This is effective when the 
magnetization time to stators 30 is set to be short when power consumption is taken into account. 



0020: And, between rotors 32 and inner cylinder 12, there lies bias spring 58 constituting a return 
means. By bias spring 58 rotors 32 are always energized to rotate towards locking direction A. 
When stators 30 are magnetized, rotors 32 rotate to the lock release position against the 
energizing force to rotate of bias spring 58. And, at the lock release position the suction force of 
rotors 32 toward stoppers 56 wins out to the energizing force to rotate of bias spring 58. 

0021 : Further, as illustrated in Fig. 2, to claw 26 there is provided branch piece 60 in a 
perpendicular direction to the extension direction of claw 26, branch piece 60 being capable of 
rotating along with long plate 22, and in the lock release position the tip of branch piece 60 goes 
into indentation place 62 formed in electronic key 16 through the part opened up in key hole 14 
in chamber 20. With the removal of electronic key 16, when branch piece 60 slightly rotates 
toward locking A direction as the tip of branch piece 60 is pressed against the side face of 
electronic key 16, rotors 32 detach from stoppers 56. As it touches[a typographical error? The 
character used here means "to touch," but from the context the character which was intended here 
was that which means "to detach" which appears at the end of the preceding sentence?], the 
suction force of rotors 32 toward stoppers 56 gradually decreases, 
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and loses out to the energizing force to rotate of bias spring 58, and subsequently rotors 32 are 
returned to the locking position on account of the energizing force to rotate of bias spring 58. 

0022: Next, the operation of the present example will be described. First, when electronic key 16 
is not in key hole 14 inside the cylinder of inner cylinder 12, rotors 32 are in the locking position 
(the solid line position in Fig. 2), and claws 26 are engaged in indentation portions 28 of outer 
cylinder 10 such that the rotation of inner cylinder 14 is blocked, which does not allow locking 
nor unlocking. 

0023: When prescribed electronic key 16 is in key hole 14, stators 30 are magnetized on account 
of the electromagnetic induction occurring between [them] and electronic key 16. And, on the 
basis of the magnetic force in operation between magnetized stators 30 and rotors 32, rotors 32 
rotate up to the lock release position (the dotted line position in Fig. 2) in lock release direction B 
against the energizing force to rotate of bias spring 58. In the lock releasing position, the lock 
release position is maintained as is even the magnetization to stators 30 disappears as rotors 32 
are suctioned to stoppers 56 without losing out to the energizing force to rotate of bias spring 58. 
By this rotation of rotors 32, claws 26 are retracted from indentation portions 28 of outer 
cylinder 10 such that the blocking of inner cylinder rotation is released to allow locking and 
unlocking. 

0024: When electronic key 16 is removed from key hole 14, electronic key 16, following this, 
presses branch piece 60 which is in indentation portion 62 thereof, rotors 32, following this, 
being slightly separated from stoppers 56 such that the suction force of rotor 32 toward stoppers 
56 being reduced losing out to the energizing force to rotate of bias spring 58 and returned to the 
original position (the locking position indicated by the solid lines in Fig. 2) on account of the 
energizing force to rotate of bias spring 58 such that claws 26 are again engaged in indentation 
portions 28 such that the status of the blocking of inner cylinder rotation is restored. 



0025: In order for rotors 32 to rotate by this and for claws 26 to separate from indentation 
portions 28 of outer cylinder 10, there is no need to provide a power source on the side of the 
cylinder lock, which eliminates a cumbersome replacement operation of a battery, or the like. 

0026: In addition, in the above-described example, stoppers 56 are set forth such that they are in 
contact with rotors 32 in the lock release position, but they do not necessarily need to be in 
contact, but the suction force of rotors 32 toward stoppers 56 may win out to the energizing force 
to rotate of bias spring 58 in the lock release position and decrease as the separation distance 
between rotors 32 and stoppers 56 increase. 

0027: Next, example 2 will be described referencing Fig. 4. 
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In the present example, in place of bias spring 58, the gap 72 between the end faces of the N pole 
and the S pole of stators 70 and rotors 32 is formed such that it gradually narrows toward locking 
direction A by the width of stators 70 as viewed from the axis direction of support axis 24 
gradually widens toward the locking direction A, as illustrated in Fig. 4. 

0028: According to this, when electronic key 16 is removed from key hole 14, when the suction 
force of rotors 32 toward stoppers 56 decreases as branch piece 60 is pressed such that rotors 32 
are slightly separated from stoppers 56, rotors 32 rotate toward the position wherein the gap 
between [them] and stators 72 becomes narrower (approaching to stators 70) (since the suction 
force between stators 70 and rotors 32 is stronger when gap 72 is narrower, it results in rotors 32 
rotating toward that being narrower). Namely, they return to the original position as they rotate 
from the lock release position to the locking direction A), and in the locking position claws 26 
engage in indentation portions 28 of outer cylinder 10. 

0029: The other constitutions and operational effects are the same as in example 1. The present 
invention is not limited to the above-described examples, and various modifications are possible. 

0030: For example, the configurations of and the number of units of stators and rotors 
constituting the release means, and the positions thereof, etc., and, the configurations of, the 
number of units of, the position of the locking means, etc., are not limited to each of the above- 
described examples. 

0031: 

Effect of the Invention: In a cylinder lock pertaining to the present invention, there is no need to 
provide a power source on the side of the cylinder lock with the above-described constitutions, 
which eliminates cumbersome battery replacement operations. 

Brief Description of the Drarwings: 

Fig. 1: It is a cross-sectional view cutting the front face of the cylinder lock pertaining to example 
1 according to the present invention along the rotation axis of the inner cylinder. 



Fig. 2: It is a cross-sectional view cutting the plain face of the cylinder lock pertaining to 
example 1 along the rotation axis of the inner cylinder. 

Fig. 3: It is a 3-3 line cross-sectional view of Fig. 2. 

Fig. 4: It is a drawing corresponding to Fig. 2 of a cylinder lock pertaining to example 2. 

Description of Codes: 
10: Outer cylinder 
12: Inner cylinder 

14: Key hole for electronic key insertion 

16: Electronic key 

30, 70: Stator (release means) 

32: Rotor (release means) 

26: Claw (locking means) 
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Fig. 1 

[Below the figure] 

10: Outer cylinder 30: Stator (release means) 

12: Inner cylinder 32: Rotor (release means) 

14: Key hole for electronic key insertion 26: Claw (locking means) 

Fig. 2 

[Below the figure] 
16: Electronic key 
Fig. 4 

[Below the figure] 

70: Stator (release means) 

Fig. 3 

[Drawing] 
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